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BIOLOGICAL SATELLITE "KOSMOS-936" 


L. A. Vedeshin 


/W* 

On August 3, the Soviet Union launched the artificial satellite 
Kosmos936. It carried biological material and scientific equipment of 
four countries: the U.S.S.R., Czechoslovakia, U.S.A., and France. The 
satellite was injected into an orbit with the following parameters: 
initial period of rotation - 90.7 minutes; apogee - 419 km; perigee - 
224 km; orbital inclination - 62.8°. 

Very diverse experiments were included in the flight program of 
the new biosatellite; physiological, radio-biological, and engineering 
- physical experiments. The basic purpose of these experiments was to 
further investigate th • influence of weightlessness on living organisms; 
to establish the biological effects of the artificial force of gravity; 
and to study radiation safety in long-term space flights. 

The physiological experiments performed in the space laboratory 
used albino rats, which were bred by Bratislavan biologists (Institute 
of Experimental Endocrinology , Slovak Academy of Sciences) under spe- 
cial conditions in a bacteria-free environment. Each rat was able to 
move freely inside individual small compartments, equipped with a life 
support system. Each compartment contained feeding bowls, drinking 
fountains, illumination, ventilation, and special devices for feeding 
and waste removal. 

The condition and behavior of the experimental animals during the 
flight were evaluated by means of an electronic control system, which 
transformed their movements into electric signals which were then trans- 
mitted to the earth. Some of the animals carried implanted miniature 
radio temperature sensors. 

Some of the compartments with the rats were located on a rotating 
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platform - a centrifuge - which produced artificial gravity equal to 
that of the earth. The other portion of the experimental animals was 
in a state of weightlessness. Since all other flight factors were iden- 
tical for both groups, both during the experiment and after the results 
were processed, this made it possible to compare the processes taking 
place under weightlessness and under conditions of artificial gravity. 

The purpose of the physiological experiments was to investigate 
the mechanisms for subjecting different systems of the organisms to the 
effects of prolonged weightlessess, and also the re-adaptation to the /148 
force of gravity on the earth after the flight. The results obtained 
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Figure: Scientific Equipment and Mockup of the Kosmos 936 Biosatellite 

were used by specialists to evaluate the functional reserves of the most 
important systems producing adaptation reactions. The greatest attention 
was given to a detailed study of the support and locomotor systems, pri- 
marily the bones. The experiment provided new data about the effective- 
ness of artificial gravity as a prophylactic measure under the unfavorable 
influence of weightlessness. 


The experiment studying the Influence of weightlessness on the 
aging of insects was carried out together with specialists from the 
Institute of Medical-Biological Problems of the U.S.S.R. Ministry of 
Public Health, and the Ames Research Center of the National Aeronautics 
and Space Administration, U.S.A. Drosophilla of the Oregon line was 
used for the experiments. These studies provided information about the 
rate of vital processes of living organisms. A Soviet-French radio- 
biological experiment investigated the biological actions of heavy nu- 
clei of galactic cosmic radiation. By means of this experiment, the 
scientists expected to obtain a detailed picture of the biological ac- 
tion of heavy nuclei on unicellular organisms and plant seeds. Soviet 
specialists performed several biological experiments with lower and 
higher plants. Under conditions of weightlessness, the culture chambers 
contained corn sprouts, crepis, and lower fungi. The purpose of these 
experiments was to investigate the role of gravity in the formation of 
cellular structures, and to trace the genetic variations of plant cells 
at different stages of development. Equipment developed and manufactured 
in Czechoslovakia (Safarik University) was used to perform the experiment 
Teploobrr.en-1 to determine the influence of weightlessness on the physical 
processes of heat exchange between a heated surface and a surrounding air 
medium. 

Xosmos 936 also performed tests of a system for electrostatic and 
dielectric protection of equipment, and the action of radiation. This 
experiment was based on the properties of an electric field to deflect 
fluxes of charged particles. This field was produced without a high- 
voltage generator, using a special electronic device on the ou t .ide 
shell of the satellites producing electron fluxes. This simulated the' 
operation of the protection system in an autonomous mode when the satel- 
lite passes through radiation belts of the earth. A synchronous control 
experiment using a mock-up was initiated on the earth after the launch 
of the biosatellite. This moclcup also contained groups of biological 
materials such as were on Kosmos 936. The following flight conditions 
were maintained on the earth, with the exclusion of weightlessess : tem- 
perature, humidity, composition of the atmosphere, etc. A comparison 
of the results of the flight and earth-based experiments made it possible 
to separate the influence of space flight factors. Several large scien- 
tific centers took part in the processing of the materials obtained 
during the flight. These centers were the Institute of Biomedleal Problems 
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of the U.S.S.R. Public Health Ministry, the Bakh Institute of Biochem- 
istry, and other Soviet scientific institutes, the Joliot-Curio Insti- 
tute of Radiology in Budapest, the Institute of Aviation Medicine in 
Warsaw, the Institute of Normal and Pathological Physiology in Bucha- 
rest, the Safarik University in Kosice, the Pasteur Institute in Paris. 
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BwonornHecKHW cnyT- 

hmk «Kocmoc-936» 

3 asrycia • Coi*t:kom 

Cook 6kW npo»]>eA*H 3a- 
nyCH osepe^xoro MCKycCTaen- 

Horo cnyrHHKd 3 «m/im «Koc- 
moc-936m. Hd ero 6opry paiM o- 
iua«xCb 6-o.Tor«xeCKHa o6aeK- 
tw m HjyiMda annjparypa se- 
Tkipai crpdx — CCCP, 4CCP, 
CLUA H OplM^MM. CnyTMMK 6kl/l 
■ «nt;en h« opSxry c napa-«eTpa- 
tw: **'4dn»Hfciu nepnoA o5pam«- 
hh« — 93,7 mm; paccro*MH« 
ot nsaepxMOCTH 3ewjtM a ano- 
ree — 419 km, ■ nepnree — 
22 4 Km; HiKAOHINMt OpfinTbl — 

62,3 roap- 

B nporpdMM* no.TSTd mo- 
•oro 6nocnyTHHKd — cdMtta 
paa-we )Kcn?pMM6NTw: cpniMO- 

AOrxHtCKiie, pdA“ 06 H 0 r. 0 ,-MHe- 
CMXt, MMHCHCpMO-pMlMUCCKMfi. 

OcMOlHWid >dAdHH >TMX >KCnepM- 
mohioi — AdfikneiujeB Msyne- 

HHft IAMINMI HeieCOMOCTM Hd 
MHd.ld cpfdMHOMki; OUBHKd 6 mo- 
Aorw-ecKxs Kp^eKToi MCKye- 
CTHXXOX CMAkl !«m*ctx; MCCfie- 

AOddHMd no pdAxduHOHHOM 6ai- 
ondc hoc th npn Aiixra,ibHki> koc- 
mmhackxi no.-ierax. 

B QxJMOAOrxxeCKXl >K- 
cnepxMexrai Hd 6cpry hocmx- 
xetKOx /idSoparopMH xcoocno- 
»dr.»c» 6e.ikie KpkiCki, BkipaiueH- 
HXie 6pOTHC/1dlCKHMM 6nC'nOrd- 
mh (UnCtHTyi jKCnepHMeHranb- 
hom jHAOKpHHonorHM CnoiaiiKOM 
dKdAeMHM ndya) • cneuwankHkix 
ycnosHxx m AxujeHxMe naroreH- 
HfciX 6dKT*pMM. KdMA<* KpkiCd HJ- 
lOAHflSCX ■ C1 o6oAMOm COCTOB- 
hxx • orAc^bHOM He6o/iatuOM 
orcexe, o6opyAOidHHOM cxcie- 
mOh Mxineo6xcnex»Hx> BnyrpH 
orccxd MMtioic a KopMytuKM, 

POX/1K ,1, OCUCU(OMHO, OroCpCTHB 
Ana ar-HrHnaiiHH m cnounankHOO 
yopoxicrao Ana cCopa h yAane- 
nxa OTiOAOB MHjHeABBTenkHO- 
CTx. 

Coctobmh* m noaeAexxa 
noAonbiTHwi mxiothwi a none- 
T* OutxxianoCk C nOMOU|kK> 
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ycTdMoaM* HayxHOM dnniparypw h Tp-<pvre, KOTopaa coaAaer 
Mdnar ttnacnyTMKMd «Kocmoc-9)6x, MCKyccrsenHyto C«ny tbw«cth, 
® OI ° TACC. paanyto iamhox, /ipyraa hjct* 
nOAOnklTHklX KpkIC HdlOAXAdCb 
a ycnoaMai hcbpcomocth. flo- 
CKonkKy ace npoxHa cpaxropki 
nor. era Ana o 5 e*x rpynn hhiot- 
HklX OAHHdSOakl, 3 TO nOJBOnaeT 
KdK to apeMa jxcnepxMCMta, 
jnexrpoHHox cxcreMki 6 ecxoH- rax m nocne o 6 pd 6 oTxx peoyra- 
TdKiHoro KOHTpona, Koropaa Taros cpaanHTk a mhctom auAe 
npeoopaiyer xx axxmomki npoucccu, npon-xdiOiHMO u mc- 
u >ncK ipxHOCHHc chtmu/ihi, no- ivcoMOcrx h a ycnoxHax Mcxyc- 


pcAdtoukMcca Mil 3 cm/iki. HoKoro- ctiiumhoh rpauHrauMH. 

pbIM MxgOtHklM 6blflM D>KHS/ICHkl O H 3 MO/1 Of M '1 C-C « Mil >KCflC- 

M HHHdTIOpHkia pdAMOAdTMMHM pMMCHTkl Hi! Hpd U /l“Nkl Ha HCCn« 


reMneparypki Tcna.. 

HecKo/ikKO OTCCKoa 


AOBdHHe mckhmimob npHcno- 
co6neHna painMMHkix chctpm op- 


xpwCdMx paiMaiuanMCk Hd spa- runxiMa k boiacmctbhio amx- 
utaiOiaaMCB nnaripopMe — ubh- lenxHox HeaecOMOCix, a tjh me 
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pcaAanuiiMH x icmhoh cmao 1 *- 
mccih hoc > u> noxcra. Ha oCHOoa* 
huh nonyscMMbii pcjyxbidiou 
cnouHa/iMCtki nonbiTa>OTca Ouc- 
HMTw cpyMMUMOMam>Hbio pcicptbi 

OUMHCMIUHl CMCTCM, o6fCllCMM- 

oaiotMHi jflanTau«OHMkic pcax- 
L*MM OpraHHIMd. n P « >TOM MdM* 
6o/ikUice ihhmihuc oyAcr ypc- 
hcmo yr/iy6neMH0«»y M3y«eMmo 
onopMO-AaMraTcnkHoro annapa- 
to, m • ncpuyio oxepeAk — 

KOCTHOM CnCICMkl. 3 KCr.cp"MCMT 

nojooriMT nonyxMTh woikio Ad«- 
•ikie 06 iipipexTHiHCCtM ncxyc- 

C1SGMHOM CHHkl TkMCCTH KaK 
cpcACTia npop.ixaxiMXM ne6na- 
ronpMxiMoro BOJAenciiw* mo* 

ICCOMOCTM. 

SxcncpMM.eMt no »am»mmio 
hciccomocth na c»a- 

pCHMK HacoHOMkii HOAroTOEM/tH 

C0IMOCTH0 CPeyHi/lHCTkl *HCTM- 

ryra MeAMxo-6MOAOfM«-ecxM« 
npo6/icM MHHHCiepcTaa JApeso- 
oxpaHBHHR CCCP m 3 mmcxo.'g 
MccncAOoaie/ikCMoro ue-itpa 
HACA CLUA. Oh npc»OA**>c* -a 
nsiOAoaoH Myujxe Apc35C“re 
xhhhh xOperoHK. 3 th mccagao- 
*dMM* AdAy< MMpOpMdAMlO c£ 
MMrcHCMiHOC (m npoueccou mm 3 * 

HCAOMTO/lkHOCTM M»lkll Opraxxl- 
MO*. 

HjyXGMMKS QMjHOAO'HHe- 
CKorr ach'>«h« TkMCHkii «a«o 
ra/VKTMMecxoro xocmmmgckc>o 
HjnyxeHH* nocoauiCM coac’cxo* 

(ppaHuyjCMHH paAHo6MO/ic.'HHe- 
CXKM JKCnopMmCHT, ( IbAO X O TO" 

poro ynenkic omhaa*ot rc/iy-Ht. 
AOranbMyio xdpiMxy 6MCAcr«xc- 
CKOrO a03A0nCT*H* TIHfiflfcll 

*Aep na oAMOK/icTOHHkie opra* 

HHlMkl H CtMtna pdCTGMMM. 

P«A 6 moxc»«ccxmi jxcr.e- 

pHMCHTOI C BklCUlMMM H HM34JMMM 

paCleHMRMM nOA>OTO*H/lM co- 
GCTCKM G CnCUMd/lHCTkl. 8 HOMO* 
pai AXH *klpdUlH 04 HHN ■ ycXOO M- 
»« HeaecOMOCiM 6 *ixm poj<-<ea,c- 
Hki npopocrxH c«k«M xyxypyjki 
m xpcHMca, a raxMC hhjujmo rpx- 
Ckl l^)HXOMMl(eC. UcTk 3 TMI 3 XC- 
nepHMfHTOt — HjyMGHHO pOXM 
CHXkt TBMOCTM • (JlOpMMpOOdMMH 
XilGTOHHklK CipyHTyp H CTb'MQBXC" 

iimh rCHGTMMoexoro annxpata 
paCTHTGHkHOH kxctxm na paiHkii 
CtdAHki pajBxtH*. 

C noMOiM**o annapaTypki, 
paipa6oraHHOM h mstotoixchmom 
• HCCP (y HHacpc h tot 

hm. n. lilapdpMxa), npoioA"»* 
ca xcnepHtteHi *Tenxoo6 - 
moh*1h no onpeAoneHMto anna* 

MM* MCaOCOMOCTM HO 4 >mimm«* 


Hi 


cxmo npouoccki Tonnoo6MCHa 
MuMAy HdrpctOM noecpanocTkio 
m oxpywaxjiuCM aoiAyuiHOM 
cpeAOH. 

Ha «Kocmoco- 936 » npo- 

AOXMdXMCb HCHkiiaHH* CxCTBMkl 
>nexTpoCTaiMMCcxoM m a msxgx- 
TpHMccxOH jaiAMTki annapara or 

■ 03 A«hCTIm* KCCMHXeCxorO Ml* 
/lyxeHH*. 3 tot ixchcpmmcht 
oc ho* dH na csOHCTaei jr.exTpx* 
xccxoro non* othhohit* hotoxh 
adp«MCMMki> MdCTHLt. Taxoo none 
coiAdcrc* 6ca 6opro«oro «m- 

COXODO/lkTHOrO fCHCpdTOpa, 

ro/ikxo aa cxei anGLUHcro noro- 
xa 1/iextpOHO* or cncunacknoro 
jxcxTpOHHoro ycrponcraa, ycra- 
HoaneHHoro na HapyMMon no* 

■ cpiHOCTH cnyTHHxa. TaxnM 06- 
paaoM MMMTHpyioTC* yc/iOBH* 
poooTki CHCiewki 3auiHTbi a aaro- 
homhom pohhmc npH npoiOMA*- 
HMH xepea pdA*d4HOHHbia noaca 
3«mam. 

rioc/io sanycxa 6xocnyT- 
HMxa na 3 eM/ic Haxaxc* cmh* 

IDOHHklH KCHTpOHbHklH JXCnCpM- 

mght c MaxeiOM-AiOHHMxOM, 

H d KOTOpOM pd 3 MCiM 0 Hbl TOXHC 

Me rpynnbi 6«onorH«tcxm o6b* 
c-xTOc, xax vi na 6opTy «Kocmo* 
ca- 936 ». 3 a hc x x ioxchwc m neae* 
comocim, na 3 omxo noAAepMH* 
kaxHCb r.oreiHk'c ycxoana: rex* 
r.opdry pd, axaMHOCTk, cocraa 
dTMOCOepkl H AP- Cpd««C«HG 
pcayXkTdTO* noremoro h hjjch- 
xoro axcnepHUGHio* a<ct eoj- 
mcmhoc Tb* tbiAexnTb a xh * h ** o 
cpdxTopoa xoCMHHecxoro noxe- 
ra. 



AKTKQHOCTb pa^HOHC* 
TOHHHKa OJ 287 


Ha Kpki»*(jrOM ctoh^mh 

rocyAapcraeMHoro aciponOMH* 

wccxoro HHtTHTyra h««. D. K- 
LUTfcpnGcpra 3. M. /ItotkiH ^>>po- 

*OA«x *biCoxoTOHHkie pHCic*»a- 
ThmCCxhO Hd 6 x>OA 0 HHll p d A M O- 

HOOXHHXa 03 J^T^XOIOpblH or- 

XHHdCTC* OXGHk CHXkHOH HepC- 

MtHHOCTbio 6xccxa, npcekioiao* 

Lxex T pH 3*G3AHklG, *eXHHHHbl 

(t. f. np mm op ho a 20 pn).^ 
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OotOrp*0 M " paAHOMciaxMkk* 
Oj J57. nonybCMMM* »* * O-Ciblx. 
HCtpoaoM <n;crpip< Kpmm<*oh 
CT dMbXN fo CyAip'l'IdC mmbYti *CT£0* 
HOMHxacxero »HCTxtyT* »<«. 

n K. Ui it : Ht « ? r*: creia — 

a . axcMMyna 6 r*c* 

1971 r.J, cxptia — »6 xhjh »«m- 
Myna 6xac«* i*Mk*pk 1977 r.). 


Q o6pd6otMC MatepMaxoa, 
noxyxGHHbii * «cac noxcra, 
npMHHMd>or yxacTHG TdKHC xpyn* 
Hkic HdyxHbie ucHipbi, xax Mh* 
ciMryr MCAMXo-6MOxorMxpcxH« 
npo6xeM MMHMCTopcraa 3 Apoao- 
oapaHeHH* CCCP, HncTHTyt 6 mo- 
tMMMM mm. A. H. Sara AH CCCP 
M Apyrnc cobgtCxhc HayxHkie 
ynpcMACMM*, a TaxHte MHCinryT 

pOAMOXOrMM M pdAMOf MrMOHkl 

mm. 0. Moxmo-Kiopm * SyAancuj- 
ie, HMCTMiyr a*MA 4 MOHHOH mc- 
A M 4MHki a Bapujaae, HMCTMiyr 
HOpMdXkMOn M naiOXOTHMOCHOH 

pxjMoxorMM a SytapFCie, 
yMHocpCMior mm. n. UJapdpMxa 
a Ko4jm4c, HMCTMiyr mm. 31 . na* 
cropa a napnMo h a p. 
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1 197 C r. p dAnOMCTob-MX 
OJ 2 d’ 6 k. x ctc maoc r axe** 

>K. Sxihxom c rcxy6><~ :if:;.:* 
o£pa3HbiM o6be*.»e~>. xoTcpkM 
no caoMM cnexTpaxkHkiM c(Cm* 
CT*dM rpMMdAXCMHT X hOmhO- 

roxHCxenHOM rpynr.c paAMO* 
3ac3A. MdikiaaoMkit c6kc«Tj- 
mm iHXd BL Lacertae, mxm xa- 

4cpTMAdMM. J1a4Fp7"Aai MMC- 
IOT MMTGHCHOMkiM HOHpcpfci** 
mum cnexrp 6 c3 xmmmm Mjxyxa* 
HM*, npOAOXM*>OU.MMC * * MHp* 

paXpdCHklM M paAM0AMdHd30M, 

no cxa6kiM xmmm«m rorxCH«e* 
mm* y Hoxoropki* c6b«xroa y Ad* 
XOCb M 3 M Op m lb JdMCTMCe xpJC* 


hog cmouIGmmc, aO’OpOG can* 
AOICXbCTayOT 06 MI 6onbU>OM 

yAaxoMMOCTM M mefdr^xnmC" 

cxom npMpoAO. 

Ha6x«Aaa'uia*c* J1<oibiM 
Mou*M*a aoribiujx* OJ 267 npo* 
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